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(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain a highly efficient semiconductor light emitting element by 
forming a specific buffer layer on a nitrided substrate and a p-n junction structure of 
a GaxInl-xN layer (0<x<l) on the buffer layer. 

CONSTITUTION: A sapphire substrate 1 is heat-treated at 1000°C for 10 minutes 
in an NH2 atmosphere so as to cover the surface of the substrate 1 with a thin A1N 
film. After covering the substrate 1, the temperature of the substrate 1 is lowered to 
950°C and another A IN film 2 having a thickness of 0.5^m is allowed to grow on , f 
the substrate 1 as a buffer layer. Then the temperature of the substrate 1 is further ;| 
lowered to 800°C and a p-n junction of an n-type GaxInl-xN layer 3 and p-type ■ r 

GaxInl-xN layer 4 is formed on the surface of the buffer layer 2. Thereafter, the 
surface is etched with hot phosphoric acid after an etching mask of 500^m in 
diameter is formed on the surface. Finally, AI electrodes 5 and 6 are formed. In 
addition, an AIN/GaN strained super lattice layer or AlzGal-zN layer (0<z<l) is 
formed as the A1N layer 2. ^ 


SI' 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 


http://wwwl9.ipdl jpo.go.jp/PAl/result/detaiVmain/wAAAX7a4eyDA403203388Pl. ht^ 


10/7/03 


®a*H#tttf(jp) ® 1$ as sb £ 
®&m&fr$:m (A) ¥3-203388 

©Int.Cl. 5 K8VE* frfttta#* @£§g ^3^(1991) 9^ 5 B 

H 01 S 3/18 6940-5F 

SlEif* *IEft 3 (j6l) 

©ft SI ¥1-342779 

@£t El ¥l(1989)12fl29B 

®» « § j- qj v *EJffPWm**P«1006#* »T*B*««aC4art 

©a si a t&T*s**itefc£tt *E«pwm*^njcioo8»* 


9! *e m 

Ca.i n,..NJ| (OSx^l) ©p n^^Hia 
1BB'« v 7 t !*<A £ »«*?J; A « N 
/CaNfittfi^|J?J:tfA«iCa,.iNI 
(OSiSl) 0-35©4>tt<£6-l?*** 

(2) Stfi** Bft7^un$8flT**; 

(3) *t'J7tfAiLT, Hi lfc»N,4ffl 
H *$*©![£#*'* & UTs *f« I nft£8j. 

«AJMfc£ft. *T«C a ffc£fc*fl}H % VSsOJ^ 
flA'UtT, NHj *.J8l'T..*SflJfcft*.ft*W 


A Z N/C a Nfifllft?!* J; 
A£ 2 G a Nl (0SxSl)O^5©^« 

-©IfflCGa, I n Nl ( 0 £ x £ 1 ) 

(3*±©*iffi#»3 

d©»9Jtt. °Jfc**3S*t ***** 

$ T© Rlttft* fc*T 6 * ©tt* *«99ISfrtt) 
©*<M»**iTi'*. U*L*#fc. *fe©«J8 

at* a, J:&e0t>0<tit 

^T. »1S* *«'!■■< * *} 91S < «-tv®3^-9-tt 
12* G a N. SiC. Z n S*A««2anTl*«. 


-481- 


*4t3efcHT, llif7r>fT ( 0 0 0 1 ) 
ffi©*7 r -f 7${g, 4 1 t± n - C a I n Nl, 
4 2ttI-Ga InNf, 43. 4 4 tt A £ £ <fc 

ISn-Ca I nN!4 1 tu C © n - 

Ga I nNfl4 1 0 $ ffi tc ii x Zn^'-TL^ 
I - G a I n Nl 4 2 3 K JC & <* *u * U 
T C ©I_tK. 1294 3. 4 4 $ $ ft $ (B 
ho NO. 264 1981 ^ 82-84 -< 

-■>") . 

n-Ca I n N JI 4 l©SA£ififtj:f^ 
Ga I nN«4 1 £©«^£a-?>J*0&&a©8 


«R3*3-203388(2) 

tttt>*>*y 7 A 7${fi 1 t n 
-Ga I nN!4 1 ^fflO^Ag^g < SD, 

©#ffi©Bf (N) a<*g-r$. 

7 r -f 7 Stic lin-Ca ! nN|4 liO^ffi 

Ga I nNJ!4 Ufl^ti 1 n •¥> G a £ 

t & Z £IZ& *} . ftiST*$£fcIn-0*G a -0 

n-Ga I nNH4 I t»* : i:4<"Ci«l'. C 
©<*■?£, n-Ga I nNf4 I ©fcAtt^Bft: 
f^CitCJ;^. f®X ffiK^tfi* ftSI-GelnN 
I4 2ti. ^(^pSF-A^T*Un (S 

>K ScT>ST« p n f££»i&£Jg;3tr -5 © A<ffi|t t 
t» ? fiBBabcft fc. 

. S/iC a I n N O >0 K +' t y 7* ( $t it # 
ffl) (U39c V 7 fc4ot % **ft7tftgti#j 


2 9 0 n mt*5 # % C O (IE* ® ft K 
©ft^«fi«M)4 9 0 n m T * $ . Sftfi £ # 

CfflftB&OBfcHi, ft#a«Ki5AS© P n ft 

»*«(i)B«o*a*ft**^tt, sft&iL 

:0'<y7rI±iCll«LfcGa.I n ,-,N « 

(osisd ©pnft^miai*»^, ana/* 

v7rIi<An Jf*?«fctfA£N/Ga 
?lfe^Af, Ga,., Nl (OSzSl) © 

*-94«&ATft*c£€tta&r«. 


ft. *»C a fc£ft*ffil,^ Vfc©IS*4#X £ L 
T, N H, '$HltT&AJAA$if 
fifcfi&T $> T * 

teats©*®* mut&m. Lfca^s ccsitjaa 

A£iCa,.,Nl ( 0 S i £ I ) ©■?•&©## 

d©affi£C a . I n,..Nl (OSxSl) 
© P nfc£«i&£JB/&-r$Xfg<i:££t;*>©T& 
4. 

CftE J 

C©ftWO*al*|tft3t*^4fJ;Cf*OSa»tt 

HI, A £ NlJjj;^ A £ N/C a NgtSIS* 
■ is? J: CF A £ 2 Ca,., Nl ( 0 £ z £ I ) © -j 


-482- 


:i4 '" { - Ca. I N9o 

* * * » a a t » 5 . 

*A£Nfl2£. C(DA£N«2 J: i£ /B « L 
n - C a , In,., N V 3 < 0 S x S 1} * j; 
P-Ca, I „,., NJi 4 (osxs, j jj,^, 

K55. 6 isaittofj j_ 

*. A4N/W BMJlitUA, , N 

* ( 0 S Z S 1 ) iM&LX 6ftl>. 


?3fffl¥3-203388(3) 
* 2 a e c o s « <a - n » h a fc » K M , , 6 n 

(MO VPE) 35****8*13 

■JBCSfiiC, ff«&«Slffl (MOVPE ) 

N, «*4*-^ i UX« UJKCttTMA 

IM>f*7*UH| 1 0. TMC (M 

9 A) II. TMI 
f ■>•«•) 1 2*Wl», VRCttNH, «HK(S. 
«*PBK-/*y ►Ktt. Cp.Mg {>-stu 

hCtt. H.S e (tl,Wt**) 1 5 
*«*■«(! (MOVPE) SIlYtt, 

♦ *r* i 7±c«aru/;8tfi 2 1 stoat. ; 
®««2 licft*****!***^.^ 


4 *" J7 ^ 1 6P30ff7Jtt, 7 6T0 r r-C 
»«. 

» 3 12 tt c: ® a h © - j* » « © * a ajg * , ? 

(MOVPE) StSiUT. 
*7 r -f 7I« I * N H,SH8l*T1000t 

-XL**. «e(ft, *7 T -ttsk l o'AOLi 

950 tKTtfT. A„ 7|aT , Ja5|B 

O A £ NB 2 

2 ('<»7r«) M7H716, £Qf|?C 


©SS* 8 0 0 t*TTtf, A£N«2 (A -,7 
7,1 nSfflCa.l a,..Nl3*Jt 

tfpSOCa.I n ...Nffl 4 t»«t*. 
**. "SfflCa.l n,.,Nf 3ltfjf 1 um 

Ca.I n,..N»4 ttl«i.5 p S 

** :e "« ■«**»**«. TAM 1 Ott 
1 0,,/.,., TMC 1 1 ttS ««✓.,.. TM I 

1 2«2 0 tt /.„ iU 

f-Oifittt. H,S , (tuyfl;**) 1 5 

» 2 5. «/.,.. c p ,M g 1 3 ttl0«,/. l .i U 
ft. 


-483- 


* *TM 1 1 2 iTM G 1 1 £0*/Hfcti. 3 
t Lfc. 

^77-f7$(Sl±t:a»n -Gain* 94 1 
fcftf*i&t>Ei;7a$A£Nf2£j&flitrt:fc. 

n - G a » I n , . . N 1 3 4f J: 0 s 
n-Ga«Ini.,» I 4 0&ft1$#{ifji: Us L &b & 
A(Cp-Ca. I n N M 4 Z> Z t A< 

A€ V 7 * * l 6 4*&ffi9 A LTs C0$®Kfi 
*J500nmOXvf*y^*7X^ ( W £ 4 0 0 0 

* If 9 . 

tf * n - G a » ! n , . » N«3*J:Dfp- 


»B¥ 3-203388 (4) 

Ca. I n ,-, N JI 4 ti . tiiA^oBKftLT 

COK*tt«CttX y f-y 

if S*lT, x y * r/^affttto 1 ^ m/tio T h 

* txaaicgi 3 aae*? <fc "5 A£©* 
a 5 . 6 *&&tz. 

*7 T < 7*«S 1 *&tt»$*i«. ifc 
C0^3*56^*^XO»fiij 4 2 0 nm. 
»*»15m, OOrac dPj±t 

< *»K L*&ftft*EBQtt I O.A 

»fi*M 2 0 nmiJSSg?** » , SBflE** 


*3Hi:srA7 7rJ| ( A £ N « 2 ) iLT, 
A £ N/C a NSa«^«*^tiA £,G a ,-,N 
( 0 a> 2 S 1 ) «*»«Lfcll£6:-3t>T* JUT 

y 7 7 li. A£NV&>&ft*ct§ 

SiTGaN ICLTl^, AiN/GaNg 

A £ , Ga,-. N| (OSiSl) Z&J&t 

;0*fflC»«t*GB,I n,.,N| 
( 0 £ x £ I ) 0)ttfltttt^a#cltttr*t, 

^7 7 7 |HTA£N/CaNgSI8^1^ 
£EL/£ia£. A £ N / C a NSSttf ttttfg 

5^?-Sft^ffiftTi5^A£As/GaAsf3?S 

*fcau*A£N«THfc*ifc-y77 

^75t5l±Oig«*A£Nji^^^*t:CaN 


Ga« I n,.» NJi 4 tftt^Sftttjfin. <fc T , 

ttft*<420iimTa£tta?*<i 5f#J:**K ?) 
4^« 2 0 0 mcd£(J:i«^ Ay 7r |H 
T A I Nl 2 *3ES« Ufcli^Kilfc^ 2 f»fil±<D9!" 
i^tL,^. U * fcttttUE ll^ft 1 0 m V r 
4VKTT*»K 7r «i UTA £ Nl 2 * 

tLT. A £ N Jf*f J;tfA £ N/C a Ngete* 
l*^A£, G a , - , N If ( 0 S z S 1 ) 0 7 

G a » In,.. Nl (OtxSl) 

ttOftUG a ■ In,., N|*«fiitKi*<T 


-484- 


#*M*-K) ^Q&mit^ lf«>T£<, *®Jcil 
* tf AS n. 

at:m^<b*i*W»&JlS&*8 (movpe) £§x 

l"'^770Ste, 2 •» A £ N 1 ( A v 7 t 
3-n-Ca, I n N Jf , 4 - p - 


C a , In,-, N« 

ft a A # 3 ± g # * * i^jfi 


» 1 13 



^3 

rvGaxIn^Mf 


* 3 

(a) 


(b) 


-A 

-3 
-2 


m 2 S 


16 


OO 


17 


20- 


OOO 


10 11 T2 13 w 15 


-21 
-18 


19 


(c) 


(d) 


-485- 


?•! 153^3-203388 (6) 


1 

41 


.2 


